INTRODUCTION
Previous studies of soils, loess deposits, and lake sediments have documented environmental changes on the central, northern, and western Tibetan Plateau (Gasse and van Campo 1994; R Wang et al. 2002; Morrill et al. 2006 ; Thompson et al. 2006) . However, the details of environmental changes on the southeastern Tibetan Plateau during the late Quaternary are still largely unknown because of its very high altitude (~5000 m asl) and severe environmental conditions. At present, the southeastern plateau is highly sensitive to monsoon variability because of its location near the limit of monsoonal influence (Wei and Gasse 1999; Shi 2002; Zhang et al. 2006 ). In addition, the Tibetan Plateau has played an important role in global climatic and environmental changes, especially Northern Hemisphere monsoon circulation during the Quaternary, because of its high altitude (R Wang et al. 2002) . Therefore, paleoclimatic and environmental records from the Tibetan Plateau provide important clues for understanding the Asian paleoclimate. Lake Pumoyum Co is located on the southeastern Tibetan Plateau (2834N, 9024E; ~5020 m asl; lake surface area 281 km 2 ; present maximum water depth ~65 m). Limnological and geological investigations of Lake Pumoyum Co were performed by the China-Japan Scientific Research expeditions during 2001 (Mitamura et al. 2003 Nishimura et al. 2003; Murakami et al. 2007; Watanabe et al. 2008 Watanabe et al. , 2010 J Wang et al. 2009 ). During the expedition of August 2006, soil samples were collected from an 85-cm-long continuous section on an island in Lake Pumoyum Co. In this study, these soil samples were analyzed for 14 C age, stable carbon isotope composition ( 13 C), and total organic carbon/total nitrogen (TOC/TN) atomic ratios in order to estimate past lake-level changes and environmental conditions on the southeastern Tibetan Plateau.
SAMPLES AND ANALYTICAL METHODS
The "Big Island (Island No.1)" in Lake Pumoyum Co has a soil profile at least 58 cm thick, from an underlying gravel layer to the topsoil (Figures 1-3) . Soil samples were collected at depths of 5-10, 25-30, 45-50, and 60-63 cm in August 2006 from an 85-cm-long continuous section (natural exposure, PY608ES) on this island (Figures 1 and 2 ). The samples were passed through a 20-m-opening sieve to remove the coarse fraction (gravel, sand, and roots). The <20-m fractions of the samples were dried and powdered and then treated with 1.2M HCl to remove carbonate. The decalcified soils were analyzed for total organic carbon (TOC) and total nitrogen (TN) concentrations with an elemental analyzer (EA) (NA-1500, FISONS). The  13 C values of the soil samples were measured using an EA interfaced to an isotope ratio mass spectrometer (IRMS) (MAT-252, Finnigan-MAT) via a Conflo III split interface.  13 C values were expressed as per mil (‰) relative to the Peedee belemnite (PDB). Standard deviations of  13 C measurements of an organic compound standard (2,5-bis-(5-tert-butyl-benzoxazol-2-yl)-thiophene,  13 C  26.7‰) were generally less than ±0.1‰.
For 14 C dating of TOC from the samples, the decalcified soils were combusted at 850 C for 6 hr in evacuated quartz tubes with CuO and Ag wire. The resulting CO 2 was collected and purified in a vacuum line and subsequently reduced to graphite with an iron catalyst and hydrogen at 650 C for 6 hr. 14 C measurements were obtained with the accelerator mass spectrometry (AMS) system (Model 4130-AMS, High Voltage Engineering Europe) at the Center for Chronological Research (CCR), Nagoya University. The 14 C ages were then converted to calendar years by using the IntCal04 data set (Reimer et al. 2004) .
RESULTS AND DISCUSSION
Vertical profiles of calibrated ages of TOC (<20 m), TOC concentration, TOC/TN atomic ratios, and  13 C values of TOC of the PY608ES soil samples are shown in Figures 3 and 4 . The calibrated ages indicate that the PY608ES soil sequence records at least the period since ~4000 cal BP. The TOC concentration of the topsoil horizon at 7.5 cm depth was higher (38 mg/g dry soil) than that of the lower soil layers (average of 14 mg/g dry soil, 25-63 cm in soil depth). TOC/TN atomic ratios (10.1 ± 0.8 on average) and the  13 C value of TOC (23.9 ± 0.5‰ on average, Table 1 ) differed less among the soil layers (Figure 4a -c, Table 1 ) and are in agreement with those of modern soil samples (TOC/TN, ~8-9;  13 C, about 23‰, Nishimura et al. 2007 ) around Lake Pumoyum Co. The calibrated ages of the TOC (<20 m) in PY608ES become progressively older with depth (Figure 3) , except for the sample from 60-63 cm in soil depth. The 14 C concentration of the topsoil (101 pMC, 5-10 cm in soil depth) was near the modern value (~108 pMC, after Morril et al. 2006) . In PY608ES (5-50 cm soil depth), calibrated ages of the TOC (<20 m) ranged from 0 to 4200 cal BP, corresponding to the late Holocene (Figure 3 ).
The observed age reversal at the lithologic boundary (63 cm in soil depth, top of the gravel layer, Figure 3 ) might reflect contamination with modern carbon. Thus, the TOC fraction from 60-63 cm depth may contain a mixture of older carbon and fresh carbon from the overlying soil layer. For the 14 C chronology of the PY608ES soil, this result (60-63 cm in soil depth) was ignored. In this research, the calibrated age at the lithologic boundary in the PY608ES section, obtained by extrapolating the regression line of the other 3 calibrated ages (5-50 cm in soil depth), was ~5800 cal BP (Figure 3) . However, soil organic matter is the product of an ongoing process (Y Wang et al. 1996; Fröberg et al. 2009 ). The residence time of the soil organic matter must also be considered (Y Wang et al. 1996) . In this study, the estimated age (~5800 cal BP) at the lithologic boundary in the PY608ES section is interpreted as the minimum age for lake retreat and the start of pedogenesis.
A previous study reported a gradual decrease in the Indian monsoon intensity after ~8000 cal BP, as determined from  18 O values from a stalagmite from southern Oman (Fleitmann et al. 2003) . Gasse and van Campo (1994) also reported a decrease in monsoon precipitation between about 7000 and Wang et al. 2008) . West African monsoon precipitation also decreased abruptly between about 6000 and 5000 cal BP (deMenocal et al. 2000) . In these previous studies, the decrease in monsoon intensity/precipitation was associated with the end of the Holocene climate optimum. The estimated age of the obvious lithologic boundary (top of the gravel layer, ~5800 cal BP, Figure 3 ) in the PY608ES section thus corresponds to the end of the Holocene climate optimum. The beginning of soil formation at this time might have been caused by a decrease in the lake level of Lake Pumoyum Co in the middle Holocene.
CONCLUSION
Calibrated ages of the TOC (<20 m) in soil samples from the PY608ES section on an island in Lake Pumoyum Co, southeastern Tibetan Plateau, become progressively older with depth (0-4.2 cal ka BP), except for the soil sample from 60-63 cm depth. The results of this preliminary study indicate that soil sedimentation on this island began at ~5.8 cal ka BP (63 cm in soil depth, top of gravel layer), which corresponds to the end of the Holocene climate optimum.
